There is growing interest in improving population health because Healthy People 2020 and the Patient Protection and Affordable Care Act include important provisions to reduce health disparities. 1, 2 Recent research suggests that certain racial/ethnic groups in the United States, particularly non-Hispanic Blacks, have higher rates of morbidity and all-cause mortality than do Whites. However, non-Hispanic Blacks are a heterogeneous group that includes a growing population of immigrants from a variety of countries and cultural backgrounds. Recent estimates suggest the foreign-born segment of the Black population has almost tripled over the past 3 decades-with the majority migrating from the Caribbean and Africa-and represents roughly 8% of the Black population. 3, 4 Despite this marked increase, little is known about the health of foreign-born Blacks. Previous research suggests that Caribbean and African immigrants differ from their US-born counterparts in various physical 5---8 and mental health indicators. 9 Some research suggests that foreign-born Blacks have better health outcomes than do US-born Blacks because of the healthy immigrant effect. 10, 11 The healthy immigrant effect posits that immigrants have healthier lifestyles in their home countries, are among the healthiest from their home country, and are the group most willing and able to endure the stressors associated with immigration, therefore placing them at a health advantage. However, the health advantage declines with increased time spent in the United States, as immigrants adapt to the US sociocultural environment. 10 Research suggests Caribbean and
African immigrants have worse health over time because they have higher levels of psychological stress related to immigration and adjusting to new sociocultural environments. 9 Additionally, the impact of exposure to racism in the United States may be particularly stressful for immigrants from regions of the world where they were a demographic majority. 8, 9 To measure the deleterious effects of stress on the body, the concept of allostatic load has been introduced as a unique approach to understanding the underlying biological processes that might explain health vulnerability. Allostatic load accounts for the cumulative impact of physiological responses to acute, chronic, or long-term psychosocial stressors generated by social conditions that continuously activate hormonal responses to stressful conditions. Prolonged activation of these physiological systems is thought to place persons at risk for the development for both physical and mental disorders. 12, 13 The literature on allostatic load suggests that overexposure to adverse conditions while adapting to US culture can create a buildup of stressors endemic to the immigrant experience, particularly for immigrants of color. Some studies document the deleterious effects for foreign-born populations of psychosocial stress on the body and dysregulation of physiological systems known to protect the individual from disease.
14 Much of this research has focused on Hispanics, partly because they are one of the largest immigrant ethnic groups, there is available survey data, and there is scientific interest in the Hispanic health paradox. 15, 16 This paradox-that Hispanics exhibit better health outcomes than do non-Hispanic Whites despite their lower than expected socioeconomic status-has been challenged in various studies in which time in the United States has been shown to be the predictor that is most associated with health declines. 17 Kaestner et al. 18 found that with increased time in the United States, the probability of having a high allostatic load score increased for foreign-born Mexicans. Peek et al. 19 reported that among foreign-born Mexicans, those who had lived in the United States for more than 10 years were more likely to have high allostatic load scores. In this way, allostatic load offers a viable reason for the health decline among immigrants but has not been extensively studied in foreign-born Black populations. The only study to investigate the association between allostatic load and chronic health conditions for a population of Latinos that can identify themselves as Black or of African Objectives. We tested whether the immigrant health advantage applies to non-Hispanic Black immigrants and examined whether nativity-based differences in allostatic load exist among non-Hispanic Blacks.
Methods. We used pooled data from the 2001-2010 National Health and Nutrition Examination Survey to compare allostatic load scores for US-born (n = 2745) and foreign-born (n = 152) Black adults. We used multivariate logistic regression techniques to assess the association between nativity and high allostatic load scores, controlling for gender, age, health behaviors, and socioeconomic status.
Results. For foreign-born Blacks, length of stay and age were powerful predictors of allostatic load scores. For older US-born Blacks and those who were widowed, divorced, or separated, the risk of high allostatic load was greater.
Conclusions. 
METHODS
We used pooled data from the 2001---2010 NHANES to examine the association between nativity and allostatic load among foreign-and US-born Blacks. NHANES uses a stratified, multistage probability sample to provide national estimates of the nutritional status and health for the civilian, noninstitutionalized population of the United States. 22 Our sample included respondents who were medically examined and had laboratory tests. We excluded pregnant women and respondents younger than aged 20 years from the analysis. NHANES denotes the variable for race/ ethnicity by combining individuals' responses to questions on Hispanic origin and race. The full analytical sample included 2745 US-born Blacks and 152 foreign-born Blacks. We analyzed data using SAS 9.2. 23 We weighted descriptive statistics and logistic regressions using the mobile examination centers survey weight provided by NHANES to account for the complex sampling design of pooled data.
Measures
Independent variables. We measured nativity as a dichotomous variable indicating whether an individual was born in or outside the United States (1 = foreign born; 0 = US born). NHANES defines length of time in the United States in years as a variable with 9 categories. Grounded in theoretical guidance from studies on immigration and health, 16, 24 we recoded this variable into 3 levels (1 = < 5 years; 2 = 5---19 years; 3 = ‡20 years). Age was a continuous variable that we defined as participants' age in years at the time of the screening interview for the multivariate analyses. We defined gender on the basis of self-reported information on whether a respondent was a man or a woman (1= woman; 0 = man). We measured education as a 4-level categorical variable (1= < high school; 2 = high school diploma or general equivalency diploma; 3 = >high school diploma, some college, or an associate's degree; 4 = ‡college degree). NHANES defines the poverty-income ratio (PIR) as a ratio of family income to the federal poverty level on the basis of family size in a calendar year with values ranging from 0 to 5. We coded values of 4 and above as 5 to protect individuals' anonymity. If the family income value was reported as a range, we used the midpoint of the range. If the family income data were missing, we did not compute the PIR values. According to the 2006 Department of Health and Human Services' poverty guidelines, for a family of 4, the federal poverty level was $20 000. Therefore, a PIR value of 1 is 100% of the federal poverty level, a value of 2 is 200% of the federal poverty level, and so forth. We recoded this variable into 2 categories: between 0.00 and 2.99, and 3.00 and greater to reflect individuals who were at or below $59 800 and those who were at or above $59 801. In preliminary analyses, we found that compared with the high-income group (i.e., > $59,801), none of the other PIR categories were statistically significant with high allostatic load. As high income is generally associated with a lower risk of high allostatic load, we decided to recode the variable to assess the relationship between individuals who are not in a high-income group to individuals who are in a high-income group and have high allostatic load in this sample. We recoded marital status into a 3-level categorical variable (1 = never married; 2 = married or living with partner; 3 = widowed, divorced, or separated). We used a question asking about the average number of cigarettes smoked per day in the past 30 days to determine current smokers and current nonsmokers. We defined current nonsmokers as those who had never smoked at least 100 cigarettes in their lifetime and did not smoke at the time of the interview. We designated individuals who smoked at least 100 cigarettes in their lifetime and currently smoked as current smokers (1 = smoker; 0 = nonsmoker).
Dependent variable. We constructed the dependent variable from 8 biomarkers (i.e., systolic blood pressure, diastolic blood pressure, 60-second pulse, c-reactive protein, high-density lipoprotein, total cholesterol, creatinine clearance, and serum albumin) that represent dysregulation of physiological systems known to protect the individual from disease risk. These biomarkers are heavily weighted toward the metabolic and cardiovascular regulatory systems but are grounded on the theoretical guidance of previous allostatic load studies that used these parameters because of data availability.
13,25--- 27 We determined a high threshold for each biomarker on the basis of clinical recommendations of health risk. We used the 75th and 25th percentile to categorize respondents at greater risk of developing disease relative to the rest of the sample. We defined a high threshold as below the 25th percentile for albumin and highdensity lipoprotein and above the 75th percentile for the other biomarkers. Systolic and diastolic blood pressures were an average of 2 readings conducted by trained medical personnel.
We assigned individuals with a reading beyond the threshold for each biomarker 1 point for that particular biomarker. We defined individuals who reported taking medication for hypertension or high cholesterol as high risk when designating points for blood pressure and total cholesterol. We summed allostatic load scores for individuals with a score for at least 7 of the 8 biomarkers for a maximum score of 8. A higher allostatic load score is an indication of poorer health. We defined high allostatic load score as a total allostatic load score of 4 or above because previous research suggests that group differences in morbidity and mortality are observed when allostatic load scores reach above 3 or 4. 28, 29 We dichotomized the variable (high allostatic load score = 1; low allostatic load score = 0).
Data Analysis
We stratified the data by nativity and We were also interested in examining whether high allostatic load scores differed between foreign-and US-born Blacks depending on age group. Therefore we conducted predicted probabilities of high allostatic load scores over age by nativity. We tested interactions between nativity and education and between PIR and smoking status but did not find them to be significant; we have not reported them in the tables. Tables 1 and 2 show the bivariate stratified statistics for the independent and dependent variables by nativity and allostatic load. Table  1 indicates that the sample was advantaged by women for both foreign-and US-born Blacks. The mean age was 40 years for foreign-born Blacks and 41 years for US-born Blacks. Among those who were foreign born, a quarter had lived in the United States for less than 5 years, 37% had lived in the United States between 5 and 19 years, and 37% had lived in the United States for more than 20 years. The majority (85%) of foreign-born Blacks and 67% of US-born Blacks were nonsmokers. More than half of the foreign-born Blacks and 44% of the US-born Blacks were married or living with a partner. More US-born Blacks were unmarried (31%) than were foreign-born Blacks (28%). A larger proportion of foreignborn Blacks lived below 299% of the federal poverty than did US-born Blacks. Close to a third of the foreign-born Blacks and 14% of the US-born Blacks had a college degree or more. Among foreign-born Blacks 18.97% and among the US-born Blacks 26.84% had a high allostatic load score.
RESULTS
As shown in Table 2 , a larger proportion of US-born Blacks had a high allostatic load score. Among foreign-born Blacks, a larger percentage (25.84%) with high allostatic load scores were those who had lived in the United States for more than 20 years. Of the foreign-born Blacks, those who had lived in the United States for less than 5 years were the largest proportion of those with low allostatic load scores (Table 2) . A larger proportion of those who were married, widowed, divorced, separated, or living with a partner had high allostatic load scores than did those who were never married. We also observed education differences in allostatic load. We found larger proportions of high allostatic load among those with lower levels of education.
Multivariate logistic regression models (not shown) indicated that foreign-born Blacks were less likely to have a high allostatic load score than were US-born Blacks (odds ratio [OR] = 0.62; 95% confidence interval [CI] = 0.45, 0.86) after controlling for age, gender, PIR, marital status, education, and smoking. Total of 8 biomarkers (systolic blood pressure, diastolic blood pressure, 60-second pulse, c-reactive protein, high-density lipoprotein, total cholesterol, creatinine clearance, and serum albumin) that represent dysregulation of physiological systems known to protect the individual from disease risk. We assigned individuals with a reading beyond the threshold for each biomarker 1 point for that particular biomarker. We defined individuals who reported taking medication for hypertension or high cholesterol as high risk when designating points for blood pressure and total cholesterol.
However when we ran separate logistic regression models for the foreign-and US-born Blacks (Table 3 ) and compared ORs, we were able to discern how various predictors were associated with allostatic load that varied by nativity. For foreign-born Blacks, time in the United States proved to be a powerful predictor of allostatic load scores. Individuals who lived in the United States for less than 5 years had a 73% lower odds of having a high allostatic load score than did individuals who had lived in the United States for 20 or more years (OR = 0.27; 95% CI = 0.18, 0.40; model 1). This effect persisted when age, gender, and marital status were entered into the model (OR = 0.54; 95% CI = 0.34, 0.86; model 2). Moreover, older immigrants were more likely to have high allostatic load scores (OR = 1.05; 95% CI = 1.02, 1.08). However, the effect of time in the United States on the odds of high allostatic load disappeared when education and PIR were entered into the model. Lower educational attainment proved to be protective of high allostatic load for foreign-born Blacks. The predicted odds of high allostatic load was 83% lower (OR = 0.17; 95% CI = 0.09, 0.35) for those with a high school diploma and 54% lower (OR = 0.46; 95% CI = 0.22, 0.92) for respondents with less than high school than for immigrants with a college degree or above. In model 4, age and education remained significant predictors of high allostatic load for foreign-born Blacks.
For our analysis with US-born Blacks, the predictors of high allostatic load were different (Table 3) . Older US-born Blacks were more likely to have higher allostatic load scores and those widowed, divorced, or separated had higher allostatic load scores than did those who were married (OR = 1.21; 95% CI = 1.01, 1.45; model 1). Although cigarette smoking is detrimental to health, results indicate that the predicted odds of high allostatic load was 21% lower for US-born current smokers (model 3). Note. Allostatic load was calculated from a total of 8 biomarkers (systolic blood pressure, diastolic blood pressure, 60-second pulse, c-reactive protein, high-density lipoprotein, total cholesterol, creatinine clearance, and serum albumin) that represent dysregulation of physiological systems known to protect the individual from disease risk. We assigned individuals with a reading beyond the threshold for each biomarker 1 point for that particular biomarker. We defined individuals who reported taking medication for hypertension or high cholesterol as high risk when designating points for blood pressure and total cholesterol. a Question was asked to foreign-born participants only. b As determined by the Department of Health and Human Services in 2006.
However, we found age and marital disruption to be significant predictors of high allostatic load for this population. Figure 1 shows predicted probabilities of high allostatic load scores over age by nativity. Foreign-and US-born Blacks experienced an increase in high allostatic load as age increased. However, the increase was much steeper for USthan for foreign-born Blacks. Most interesting is that at early ages, foreign-and US-born Blacks have similar allostatic load scores but differences in allostatic load begin to widen starting in middle age. However, the interaction between nativity and age in predicting allostatic load (not shown) was statistically significant for the youngest age group but not for the other age groups.
DISCUSSION
In a nationally representative sample of USand foreign-born Blacks, we found that time in the United States was a significant predictor of high allostatic load scores for foreign-born Blacks residing in the United States. However, when we controlled for the socioeconomic status variables, the effect of time in the United States on the odds of high allostatic load disappeared. Conversely, the US-born Blacks had higher allostatic load scores if they experienced marital disruption. However, for both populations, older respondents had higher allostatic load scores. This finding is consistent with research that found increased allostatic load was associated with increased age because cumulative adversity over the life-span is associated with multisystem dysregulation. 24 Foreign-and US-born Blacks in our sample had fairly different sociodemographic profiles. A larger proportion of foreign-than US-born Blacks was below the 299% poverty line. By contrast, we found that more than twice as many foreign-than US-born Blacks had a college degree or more. The health advantages of educational attainment are well documented for the US population, showing education's protective effects, particularly at higher levels of attainment. 30, 31 In our analysis, lower education was a confounder in the models for foreign-born Blacks. This finding contradicts trends for the general population in which lower education is associated with higher risk for disease and research that suggests African immigrants' superior health may be related to the fact that they are on average more highly educated than are US-born Blacks and Whites. 32 In this case, despite their higher educational attainment, a health paradox is apparent for this population that is similar to the well-researched Hispanic health paradox. 16 We also found that smoking had a protective effect on high allostatic load for US-born Blacks. Compared with nonsmokers, current smokers were at a 20% lower risk of high allostatic load. Several studies suggest that unhealthy behaviors such as heavy drinking and smoking play a stress-buffering role for nonHispanic Blacks and protect against mental health vulnerability but may have deleterious consequences for physical health. 33, 34 Our findings challenge previous studies 35 that suggest elevated rates of physical health among Blacks may be accounted for by unhealthy behaviors because smoking may not be a viable pathway that increases the incidence of high allostatic load.
Acculturation and Allostatic Load
We found that foreign-born Blacks who had been in the United States for less than 5 years had a decreased risk of high allostatic load. Although this finding was no longer significant after accounting for important sociodemographic variables, with the exception of age, this finding is consistent with the acculturation hypothesis. Drawn primarily from Hispanic samples, several key studies document the negative effects that length of time in the United States has on the health of immigrants. These studies conclude that immigrant health deteriorates with increased US residence and an increase in engagement in unhealthy behaviors such as alcohol and tobacco use and an unhealthy diet. 36 To our knowledge, only 2 studies have examined the relationship between length of stay in the United States and allostatic load. Both studies report positive associations: more time spent in the United States is associated with high allostatic load scores. 18, 19 We have made a significant contribution to the literature by highlighting that the healthy immigrant effect or health paradox does exist for Black immigrants but dissipates as they adapt to the US cultural context. This health deterioration may be explained by overexposure to race-related stress and racism, which are more powerful predictors of health declines than are diet and adverse health behaviors.
37,38
Limitations Several limitations of the data are worth mentioning. First, the data were cross-sectional, which limited our ability to make meaningful statements about causality. Second, the NHANES data are derived from self-reported information, which is subject to information bias. Third, because of the small number of foreign-born Blacks, we were not able to ascertain the home country of foreign-born Blacks in our sample. Because experiences with untoward stress are directly related to high allostatic load, our foreign-born sample might internalize stress differently depending on country of origin. 39 Blacks who emigrate from countries where they are in the majority may experience and internalize race-related stress once they arrive and attempt to rebuild their lives in the United States. For example, for African Black immigrants, the stress of racism may be particularly virulent and pathogenic, whereas European-born Blacks may have been exposed to racism in their home countries and normally come to the United States well educated with social resources essential for buffering the deleterious effects of stress on health. 40 This also restricts our ability to address the socioeconomic variability among Black immigrants from various regions that may have a direct impact on health. More research is needed that disaggregates the foreign-born Black population and investigates implications for health advantages and disadvantages.
Conclusions
Our analyses reveal important findings by nativity and allostatic load. The results suggest that the health advantages of foreign-born Blacks are contingent on important factors that are similar to other immigrant groups such as Latinos but differ on the basis of particular demographics and socioeconomic status that are different from those of US-born Blacks. In any case, investigators should consider the larger picture when attempting to uncover which factors contribute to health deterioration for different immigrant populations. Future questions should challenge how multiple statuses interact with immigrant status (e.g., gender) to better understand the unique contexts and mechanisms that operate to compromise or promote health. Further, although allostatic load is widely used as a tool to examine the effects of chronic stress on the body, future research should test whether the individual biomarkers produce comparable results with the cumulative allostatic load score for different immigrant populations. 
